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(57) Abstract 

Liquid is applied and subjected to a heat treatment to form 
one thin film among an insulating thin film, a silicon thin film and 
a conductive thin film constituting a TFT. A substrate a 
spin-coated with the liquid which contains a thin film component 
and is supplied from the coating liquid storing part (105) of a 
spin-coater (102). The substrate to which the coating liquid ft 
applied is subjected to a heat treatment by a beat treatment aril 
(103) to - form a coating film on the substrate. It further, the 
coating film is subjected to laser annealing, etc, one of the fitan 
qualities, crystallinity. denscness and adhesion is improved. If the 
coating liquid or resist is applied by an ink-jet method, the 
utilization efficiency of coating liquid can be improve d^ and. 
further, a patterned coating film can be formed. A thin film device 
which is low in cost and has a high throughput can be obtained. 
By manufacturing TFTs with a manufacturing apparatus having 
the high utilization efficiency of the coating liquid, the initial 
investment and the cost of a liquid crystal display are significantly 
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*U ^tS^#H^.£D^a«HS ( 1 . 0 - 0 . 5 MEEHJSC) &&&£tiZ* >9> 

^-'S'^^CDffFSa* (TLV) li5 ppm^^ >tt£ft%<D'S'9 > 

03, »i, m2<Dmn&m&2 04,20 5(cjg^^nsj*^S2 1 

tt, ^^>^^MS<brsSf^^^l31^M2 1 2i3SSirS« 07©^«l3a 
^2 0 1-2 Q 7tt£v»cy— 'MW^SttdiU ^flH/ft^7>^2o 

*K>=i-* 2 0 3©^EMSiJttSI 1 2 t&lZmKH&&#+ H7Cii^T#9 

^^7>^>hu^7>o«^gB2 0 8-e>gy&7*> (®^«r) taksiM* 
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mk&glz&ti t£Ztz&>* *\Z>U — * 2 0 3/©&&£«| 

"fcMU > y »>7>&£#^&Lfcfcr©£fc£%jfcU*t* iDffittSI^RJIB* 

2izT*am£ft*. 

7K>?-* 2 0 3-?>mi '., »2®MI92 0 4, 2 0 5©pgS$C«F 

ei 8 c^r^ y n >m^^s«. 07 t^t*/ y Z3 >e&m&,&&t.> « 1 c 

31SB2 0 5 hD-KDi/i'i2O 6©P^C 0lO7t:>3- h« 1 0 2 2ilfl!fc 

m.it. *tr>3-* 1 0 2£*5t*T« #U2''?y>*ftaos6GJl#&:fr*fe 
Xt>D-^2 0 3, SRI, m2©&4MgB2 04, 2 0 5 tit* H7 fcPItRfc 
£»i2&l 0 3(i^JI-efeofc4*. ^8©^g^{i^fStt^#ffl^©^a«ai 

££T S ^ y n >«i:|ft«tt©»lS ftJHflTC § S ©^. T F T*?©4f.tt*>l*tt 

0 6©^tt^i:ttv ^y3>B5©mi©i?Asa3iacffejjtias?r$ritb^ 
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©T. 1/— 1f*^;i/*^*J:<^y3> , Mt®^^**^^* , #**** *■ 

^jffiUT*)^v^. m i o£fct±iai i .est J: a '.TWfc^w** t 

5 s.o-G«t-^tttt«*Jfi*«i: tttt«-r*.. -©«^ si 2 ©s 

*ja««».io5c; i0W»*«fiu **>a-* 1 0 2* 

p-m"i2£te*-Ete-rSCfc-Cv S5I3IBS OGJ&i: LT* 1 0 6 0 AOKiS* 1 *^ 
*x* e ZCO^U^mm^'mH. ^l©^M3iaJ10 3A-C3 0 0^C73S5 0 0 
XT-ML3I&*U #«;|,%©P2'0 5 *£*rU>:ff5 U 
tilt T F T3HKtt% ff§2©ML3lSB10 3BC^t, 

Ell O?i0 3t:M*Sr*ari/^^©TFT"C-x ^7^«14CTMS«1 
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i2^';=7>n©v_^ . Kb«r>2:fcsfg*£ i 4 s N 1 4 Dtc^uxfe^n* 0 

mzmf&-rz?i&'c &mm& 2 jp t & $ asiia^a w s v— . 

01 1 ttEl4fcMl&1-2>3a»^^^©TFT-Jf. #5^15 3 0±fcTifclfi* 

' .=f.***^*tt»« 5 4 HU ^^^ i:tc5$£^5 2StF^»;3>JBI3 3<DV— 

«|S#JW5 4^tc^^iisy>A s @^i3£^C«t t)B5f3^U3>BI3 3#<ca;«U* 
^- hffitfta* 1 KQ/CHIJ&©N3!©V — * • >$g*£3 3S. 3 3D.^f 
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i o 2 x '&£tt±f:iftiirr*« ^o«> 

^*K£ 1 0 0 0 r pm'^lHlC**-C*<Dje*M*3S«±t:5llf>3— >t**« * 
0 1 CDt&&m& 1 0 3i&S^fci:ia2<Z>Jg 1 (D&Nm&l 0 3 A<t». 2 5 

©«*a?CHt % *cD(=ta»C:Aru A Is €u, N i> Co, Cr, I TOft^ 

0 2 MWtm® 1 0 3 Sfclii 1 <Df$k9B,m& 1 0'3 AttrfStt^'SMe?* 

07JI5 o o-cc-c.*&c»M.af*^ ' iHftaoattfli^tfT-r*. 

h i!2tt£ ffi^TSZt 3 • 'X20Mlfll 1 0 3 BCt, 7>77--/l' 
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(^^©j&jfcfrso 

^1 TOJK^^l^^?SO^^©^B^StOV^TIttDJir*• C©M^ 
ITOo^, EI2 i:l6]l;2tg£;B^Tlt2tn:£&« ^IIJfi^lT'fflV^^tt 
tts W&^>^">At^;*X£#*^o— ;i^tc9 7 : 3 ©it*"C 8 %BB^«* 

i/ITO-10 3L)T'i&5. fc*>\ IMtlttt. *i»-r >S?*Ai:*r* 
XXfc©it#9 9 : li>£9 0 : 1 0 £7iDeSB&£ &S*©«-ttJS 
::©a#«#ia 2 ©£**$*«« 1 0 5(:^f$ti«. 

^^mo^3i J HM^iiS**x 3©i:£©iM3t^#ttTS©iii>» 
SSLfco &t\ 0 2 ©^ 1 ©^ftJ&JIoP 10 3 ACT, 2 5 0*C-4 5 0X:©2Sfi 

2 ©Hfti&JjgglS 10 3 B CT% 2 0 0*C~4 0 0 °C©7jc#!i^*gffl^«t , 3? 3 0#*» 

K-fbtefcffleMbttcDS^tt (I TOM) ttl&tfLZtiz. ±ie&*aJi«: J: !K 
##15 0 0*>?x hD-ix-^2 0 0 0 hO-AOl TOJBIttU 

KSiAi)*i o'q/d-i o v Q/gr. ytmmm&s o%pi±t.t**)* wmmm 
^oiTOto$/-hgttiii o e ~i o*Q/n<D*- yx&zp* rntamzv 

MHO «fc !) S/->fitttt 1 0 1 0 4 Q/DO*-y$t«Tti, 

C©2fi£tt % ±*BLfc^#I T0JBJI©±<3. £J5* y^i^^tSS^* 
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0 9tt, m^l T O t N. i ^ y * S1S1" 7 o - f * - h l/^ , ! v *« a 
-5. 

I^ilT OSSCttHl^ixfcP dp. N i Cl^^iltN i / s'^S4 J *^ 

-i/3 0 l_t£^t£3 0 2tfKgM$ftTU**«. U htii£#« WSP3 0 7 
0 6 ^JlU-Cx-f K 3 0 4iCgyS£*t£* t'^X htt 

& & fcU f^^VtA* F 3 0 7 fciattkttfc^tgc©^:*^ 0 5 *6* S« 
3 0 2±tifft#<OK?' K3 0 3 £l,T^#£*V£. 

<D^v KfcpmfcttSrcfc«K Z^J&TvmBb'CUi?* K&RtitiTSJ:3«:3fc 
oTV*. Vi?^httAt)PEB3 1 ljb»£>&£n3 1 2 1^***^**3 
1 3l:^5 e &g)i£3 1 5t^iLt^5^x^3 1 4 (DWtftfZ * *) t&M 
SHE 3 1 5 3 1 3©#a^«0>*fc«if*I , r*« VS>* 
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3 i 3©»*#«inrsi:* v us;x m«»as l ,2*-6*+e?<r si 3 

?!f S ixt$ ») % 0 1 4 C3% Lfc J: a fc, 3 0 2$fclif^^304*« 

O/im. &#|*o£*;f P2#&mmT-<fc£e ^X^a 3 1 6<Z>agtt& 1 0 um 
7bm&l OOwraW. -iHl^tt fflgliS l 0 n gTJSS 1 0 0 n gt, tttfj 

#£IB* ^^^>^g$^fflL^t^^^/x^g©^jS^Rilti:&* 0 fip^ % 
7 7" — — ^» IB if(D^3S ^ B © **T- flfcli^ g W tf« iS^ $ S 
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CICDm 1 H«60iJl*T F.T -f h V * "t*!*^ 

J*-f ^fcBMSl/fc* 1 * IrJDT^t^ b 'J ^^SlSfc ITMIM 

M I S S'tf 3 » 2 383^ 3«^*^PftB 

mi szi&vik 1 9 cjstvc* fo&mmm.w.m<D7 9 4 w b y **^a 

4 0 OHu &«£a4 1 Oitf^— *i&Sn, S n+ 1 -t$g»Gm, <Sm+ 
1 fc£J;^Tm&®IIif£$lt£4 0 2£Eiffl2fiR£*U : §ISS««4 0 2O**C 
ttLTttTFT4 0 4#^£*VCl 1 >*. COTFT4 0 4tt» y-7**4 1 

4.2:>b^r>ajtt4 i 6 2:«>iaiK:^-**;i'*^j*-r*.fe^©^ip*/i'a*4'i 7 r 
»?-**^att4 1 7cy-hifeaa4 : i 3*^LT^r*y-Miffi4 1 
Km® 4 1 5<DmMmttB&.$ti>tzm?£i&w.m4 2 1* s£®p.3ife*£ia4 2 

l<Drj>** h*— ;i/4 2 1 A£rt-LT V— *fgi£4 1 4 cf£i^^ttJ£«&•*■*y-- 
;^m£S4 3 i, isxxfmfsn&km4 2kdu>*# h*— ^4 2 1 B*?>tt f 

l"f >&i&4 1 6 Caft»8ar4I TOjBSa»€>fcSSja{Sa4 4 UWtTV\ 
*o ; V-7fI4 3 1lir-^^Sn, S'n+l-0-8t*5» *f— bWSk< 
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fcx i^tSS4 4 1tt, r-^iSn, S n + 1 £¥f5fc#^»4 4/j A. 4 4 
1 Bi^-^fcs.n, Sn+li t> rtflSJtcftgr * J: -5 cW&3ivcti 

02 0 (A) - (-D) . 021 (A) - (C) «U *mMmcr>T9 74 7"1' 

(A) t^t-j^c* 4 i ofc LT^©SR7y* v#*x*m***. 

*fe^S<K4 1 0£ii#{feL;fc&, *£!&Sffi4 1 0 <D±fc:C VDSt (Cheaic 
al Vapor Deposition) ^>PVDS (Physical Vapor Deposition) tzH*)^ 
V ^ >&<tm*ZfrbtjiZTW.&m&4 1 1 *JF$fig"T*. -CVDlfcfcVCtt* 
t*tfM£E.CVDi!c (LPCVDS) ^XtCVDai (PECVDtt) 

TFT 4 0 4(Dtmmk-bZ>'<ZA&<D$' 'J 3 if© 4 0 

6 ^ MtSc C©¥g#jm4 0 6 fcC VDS^P VD&tZJi »>Jg#t?§.S. C 

TTFTo^v^;b^li«;if©^3I^^L-Cffil^c:i:i»T?§*. 

^**£m>T^3|#:jBI4 0 6t/^*-=>yU 02 0 (C) C***- £ «5 fc. 
^tt©4i^I4 12 trio ¥3S#flg4 1 2 t^^-->iTLft:«tt. PVD 

'htt«te«e«&Mfti£tt'Lfctt« 0 2 0 <D) c^ti^c> /i^- 
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C> *i'#H4 12t^tt : f^-ft>^iAU V.r-X"*«'4 1 4 35«fclF I 5 

9C«4 i7i&5, c0^ax'ii> y-h««4 i s^*^©?^^^^ 

E?£*ifciSfi#0. ■■ 1 %m&<D-&* 7 4 > (PHa) (B»H«) «e*f«> 

mz i (a) curiae, :3>^<tE£ia»6fc*jgBa«fe&fla4 2 1 

SCVD^5lM±PVD^Mt5. ^*>aXfcJBBMfi»«l4.2 KOMOt, 
^ 3 5 0°CIIJtoT©^iiifcift^ 

* ><Dr£&itEi.Zfmr£1&f&m.4 2 1 to&ff*. 
itet: v Ei2i (B) t^f-t^t:. IP^Ji4 2 y-7ffl«4 1 

4 2itf KU-f >$5m4 1 6 C*aj*§-r hst«— /P4 2 1 A2WF4 2 

EI2 1 (C) lcm-r«fc-5C. IW^4 2 l<Z>a®£<*«:I TOJW4 

C®fg2ft«dT'*£^#fcJ\ ^1H«B0I^^»C * 
fiJO^^Aii^Xh^'yo-;^!: 9 7 : 3 ©lt« 8 %g2£*nfc« 
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TO-1.0 3L) "C*D % lfi^SS4 1 OcDgmflg (if E3*£*il&2 0©3IBB) C 

*Xfc 9 9/1 ip£ 90/10 *-eoieiBt^s^©$^-r^c^A*-e 

KtSlfc^ « *ffdo C®£!^#LJI!feff?£l,TiaU A 

2 5 0°C~4 5 0°C©£^rti&£^ttg^f?E§m't'"C3 0#j&»6 6 0& 

<om i o^jassfj-pfca^ 2 o o-g-4 o o-c^^^w^ffl^^^c 3 o#j&» 
fc*fcttBMbtt<Da«jgi •(■i.to'k) it*. ±e«Maw:j:«K jrj*#> 

£l5 0 0*->ir;* hD- A— #J2 0 0 0^->ir^ ho— A© I TOJ&tt* S'— h 
i£Jn# 1 0 *Q/D- 1 0 4 Q/OT% #32>§35# 9 0 %PX±.Htji *) . ®f&mi£4 

«fc t) ^~ h^tatt 1 0 s - 1 0 4 Q/D©^--yiTiSTt-*« 
-0«t5CLtITOH4 0 8$Mtfc^v '1*—=. >7i,X. 919^ 

"r«ta*3 % ®j^a«g4 4 1 zmmrzii. &i^4 0 2ctft4O4^ 

4S|gl5-rix« H fflft«S4 4 1 £:*flR)Stti (El^-frr) fc®IB£i*X**lTt* 

a*^©^^jRaEK:j: ? T*6»as«4 1 o±t^Lfcfe«>. x/ty^&fc^ 

L*>* v *£*taj£BlSUiitf* 02 5 (B) t^tJt^t, @&Sff4 4 1 £#l 
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Zfiiznvxm2 5 (A) W$kn&*.*Hy9 I T0K4 5 Ot-iB 

Z.O^t^v9 1 T014 5 0 #?&E££n£M<D@MCfce>-3TX>*y 
* I TOI4 5 0&m$L£HX *J* v?l TOJ&4 5 0 V>mM tEfilt* 

SSS^T$tTU7. X'l I TOJK4 5 OttU 3^fl"*- 

**-f >©ISiH*:«:*. ftoT* 02 5 (B) ©i'pCi^I TOJKt:*Clf^* 

El 2 2 J± % ^ B B B S^Iffi©7^T^T h y *x££CSli?&J&£*lTt^S 
IIiJ£^©-Sfl£&:*;UT^T¥B5Ek EI2 3WU ^©1 1^1 I 
£ 8 "C '© »i ® El 7? & * • 

77h U i'^Sffi4 0 l±©illiT/W^«{» ^2<O^Jfi«OT , ^^< r-e 

ClCD^3|iraT*tt> lPm&, ^-hiI41 5cD^®i<lSC*5t> 
T% TSfl!lk:44«-r*TJS«IJBPdllfei»a4 2 ^TM(B!l^F^ilfe^t«4 2 1<Z> 
&9C^*ft$ft&±JI{l8JI|g||&agt4 2 2£.(D2®&&£X,X\y&* V 
,-^tS4 3 1tt, TJMJIF I 3!frS£flSI4 2 1 <Z)£®C:^flfc£*U TJi®MF^» 
£14 2 1 4>p 4 2 1 AS^tTV- *fg**4 1 4iz^U$&lfcb 

Cfttzfct U-Cv il*«84 4 1 (2±JB<RUSB9&IMK4 2 2©£lfl5fc:JF2rit;**U 
JiMAISFJIt&»lft4'2 2*J:VTJi«JHHtt6*«4 2 1<DU>99 h*— n>4 2 
2 Atj> tx KI/^>^4 1 6C^f$i£l£LTV>*. C<D J: a t:i®§8fS«4 
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fc43lr>Tfc % 'ljjR«ffi4.4 ltt, f-^Sn, S n + 1 £¥ff £ 2>£©*m» 
4 4 lAv 4 4 1 M&mmrStzis^XT"— ^Sn, Sn+ lOi^Ctt 

c:¥(T«c2ai©^a4 4 i c, 44id#, mmmm rmz&<,\X&&&Gm, 

Gm+ 1 ©±^t(iS-rs «fc/3 Kfl5*dc£4i-c^£ 0 -r^to^ v ®S8Sffi4 4 1tt* 
-eo-g&a^-^&Sn, Sn+l^^IHGm, Gm+ 1 o 
Tl^S. fi^T^ ISlSfSffi4 4 l<D4mcoftffl1&i4 4 1 A— 4 4 lDfc, 5 s —* 
.^Sn, Sii+l x ilSGm, Giri+lfccF^Ctt, €> HTB&tEa***^* 

r-^Sn, Sn+1, ^SiSGm, Gm+ltt, 

»ELfcE2 0 (A) ~EJ2 0 (D) tfftlt4. *CT% ■ftT4)RWC^ H2 
0 (D) fc^TX*g£^fcWI$<DIIIfc:o^-C\ EI 2 4 (A) — (D) 

S?\ BI2 4 (A) tStiii:, V-*8C4S4 1 4* >«4t4 1 6-« ' 

*-+*;HK;«4 1 7. M&&JN4 1 3. «£tMT— hSS41 5£J&j*Ufc 
at>- y— Ht&4 1-5.©M<HC* U 3>^bK*»€>3k«T^ffl!l/lF^JSfe®fll4 
2 1 SCVDSS$,Sv%ttPVDatT'^fife-r*. 

02 4 (B) tlmTJLtts Tflimi4 2 l<D9fc* V-X* 
*£4 1 4 £<4EC3>** h*-;i/4 2 1 A£ff$fifc-r*. ifeC* V— X 

8U "*iift/t^— _->^tt* v-^ii4 3 1£ JUT??— *&Sn, Sn41 

_ 02 4 (C) tz^r<fc-5t:* TMiHJeR9lfiiSJK4 2 l©^ffiC^y=i> 

KftUK^e.«C5JiM<II^F^IfeaK4 2 2ftXVD&ft«i^*PV£tfrcMt1-*«.' 
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Tmmmmt!&&&4 2 i &£Ti±mmmm&&ssiA 2 2©-5** kw> 
024 (D) tzTZ-rzotz. mmmfem* 2 2<omm±^i toj&4 

LiPS&fc:* I TOJBI4 0 9 |/^-z>ylt, 0 2 3 C^T J: "5 MX 

®&fK&2 c:fc^-c*>x mmn.m4 4 1 cr>4m<Dt^mu4 4 1 a~4 4 id^ir 

Wit2>W$&?&lzlS\,yXT-21&Sn, Sn+1. ;£Jt3St<3m, Gm+ 1 iz&£& 

©7j, zne,05=-^^«J:U f ^S^A J 3l^^55t »K h u 

T #J T* £ 5. ^ *l8U . X*l!& £ *^ £ < T ^Stt©^ £fx S 

(S*j&R3c) lz£v-cmm&fiL4 1 0±tz^C*:fcie>. HI 0 (B) tzmT 
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tt^'Stft*** J:oTJfeSM 4 1 0±C2fi*-r*^^ 

* Sfc t i\ ■=> \) *m,m%iW £ /feast* si-p 

iH4 2 lft£tf±AMM!&!SjBt4 2 2oa>^^ h*-;i>4 2 1 A, 4 2 2 A 

*<D*Zteun&t±mm^m4 4 1 (itojbd ©a's^ttf 

i"fcto* v TA<fflJRntelKjBt4 2 l«J:tF±«(«JBnife«M 
4 2 2*6sk*2Ja«S©jg|Bg|feajaftJBj«Lfcfc» % =J>** h*-;M 2 1 
As 4 2 2 Atc^S-rSHflA^tf < T *k ^MfcJ5gcDJ&:^¥SfeiIilRmffi4 
4 1 £J&/$T-$* 0 ^t, Ml^m«i4 4 1 #KU-f >m&4 1 6Cigg&l£T 
3^£SU3T-£s TfffflffB3f&*Sl|g4 2 1 fc ±M<H!J/f F^i&igJBM 2-2 & GEM 

cpu-/ >«i«4 i e ts^^ts^sffi (C7) *^b8u&<"C^ 

£*T^fc&<E>$^cD$£Ij^m£S4 4 1 t LTJ8^Tfc*V». COS^CttJty 
« § * a fUAtffe * . 

3ynMS4 4 i Gmmm^tzmmiRi^v^t i/- ^sot f t sgic* 
§z m & Bfcafcr * c £ $ *• 

i84ftlfi« 
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zom4mMmcom^hvx. 022011-11' mm* t %z3nt&®i<o®2 
Mi4 2 i ts c©T®(BasF^«fea^4 2 1 ©gmic&zi^ftfcxJiflsiji 

El 2 6 fcg* El 2 3 i:^*5^fcL-C, HJJiimffi4 4. 1 &\> ±JiiBI®a 
i&*tJ5jS4 2 2<paiBC7/^*M*iife^^s'> I TOJK4 4 6 
v*JM) il. I T OH4 4 6 ©Stii]±£^fc^m;*ftfcM* I TO 

flu 4 7 {mm^mm^m) fc^jsflijSc&oT^s^fc*. 

(fc^T. MITOH4 4 7lis *©TJi{B!)fc:(im-r**>*** I TOJK4 4 
6£;frLT Kl/^f >m&4 1 6fc:m^at)^^LT^>*o I TOK4 4 6 

^©^^©1gJgttE|2 3 £IeUDT- EJ 2 3 "C«l^fc«F.*fc«— WF* 

Gm+i ^ii&Sii 5 ^^ *v h LTt£fir*. «6oT r X3H- 

fg3#U£0!]fc:£^T KU-f >mW,4 1 6fc=3>** h~$~Z>f&*5 I T 0JK4 4 7 
«U 7>>\y* I TOKt:J:b^UT©^>^^ >^£^3t3C) J ^SV^<kIlRIC**• &4^Jfc 
0<JT-fiM^I T0K4 4 7 life < I T0JK4 4 6 £*H,T KU-f 

COi^T^r-f h »;^^S<S4 0 l<D$Sjt#ac£, H2 7 (A) ~ 
(E) 33£tfEI2 8 (A) - (E) £#JlflLTIiiB8T*. HI2 7 (A) 

— (E) «U fg3 0lite0'J©III£^-fE!2 0 <A) — (£>) *5i^fil2 4 (A) 
tlUb-efesOT, ^©M4f BStS. E128 (B) (C)**x «3.9E 

Jte^JOXS*^1-E!2 4 (B) (C) £fl— 
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02 8 (A) 02 8 (B) <DMXmt VT<D\s<SX hrt*->mtiiJLm& 
5*LT^a. 02 8 (B) Cf^V-Xtg4 3 15lFV-X^SMnfc«> 
02 8 (A) X'&7)VZ-t?2*m4 6 0 t>7£j#LTt>*. 
:o7;i/U«>i»I4 6 0©±t: % )\*— r>^$nti/^>?7^ 
4 6 1 iUDU^* HBU 6 1 £flmT7Vl>$ = £A&4 6 0* 

iy?>n5li:^ 02 8 (B) (z^TJ;-5fcV— *SS4 3 lfc.fctfT 5 — 

02 8 (C) t^-Tct o tc. T^(l!lMF^Ife^JS4 2 1 <o^iBt:^V3> 
ggfclfliP £> 5 ±M^S^«£^ 4 22£CVDi£;&*^ttPVD &xmtfL+ * . 

(Tmmmmt&mm4 2i&£v±mmmm&&&4 2 2) <o&si*«>*fT-3. 

. .««4 1 6 tcffi^-rs{4SC=3>^^ h*— 4,4 2 2 A*JBj*nr*.. 

02 8 (D) titiei:, TJii»JSraife«JBl4 2-i«J:iFJ:JB«a.«' ' 

ITOJK4 4 6 {mn&x>i**m) ^jgfig-rs. 

02 8 (E) a tc % y^IT 0M4 4 6 O^IiC-Slfr 

I T Oflg 4 4 7 (^imt4SBJ3^JH) .4JBj£«. 

TOH4 4 7<Z>J£fi8C*.fc-D i Ctt > il~^3HJE^H-<5ro 

it 2 5 o-c— 4 o o a co^%^^\t^m^mm%^t.itu.0^^mmis. 

#£U<fcfc2 0 O-C-3 5 0 c CO7jc^^^d)3S7cm#H^»|>l?3 0^ft « 0^ 
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®jf^5 o o^->^^ hn-A-i«j2 o o o*>trx m— a©!S# 

I T 0^4 4 7 14. >- h 1 0 2 Q/D- 1 0 4 Q StoS^tf 9 0 

%W±fc&!> % XHvfl T014 4 6 fcfcfc£+#&ttiE£(fS*.fc®3i^£4 

Tt-©1 2 ©Hft5tt31"C © b Lfc&M#l¥tf &ifc LT *3 C 4: 

%t£&i&4 i o^^3i^it^^m4'c^Dmrii$oiss«v m*i tojr 

4 4 7©Pj^b£Kjtr*fc»£fcfc 1 0 0'CttT7?*«3i:.i»J: e>S*LW « 
■#ITOflU4.7 OitffilAttm*©SE^^P!6^#tMgffi< tt-«4)* r *fv*©» 
^tioTM I T0K4 4 7 (Dmm.ibtt&Z Z £ktm.iK&&*+ ZlP^&Zo 
^OiaCLWf? I TOM 4 4 6i$«tlfM*I TOJK4 4 7£J&J5fcl^fc 
EI2 8 (E) tzm-r-X.SE.'l'&X Kv**4 6 2 £ Jf$j£l^ ISL 

i);t*^:r>^Utv EI2 6(c^t*«fcat:. @Xfttt4 4 1 &ff2/&r*. 

ctitzj: t>. &mmm&4 o 2©*ft^itcTFT#jB^n*« ftot, ^se 
* ft^mmm-c «u is*^a 4 4 1 & jg^-r * ■=> t fct^# 1 t oar 4 4 

7£/iH\T^S. C©M^fi£mS«SM^Sttt:^5*iTt^-5<0^. SI3 9 (B) 
fc^-f«fc5tC, .26*1 T0J&4 4 7 i£:filfig-r**:«)©^«*fcl*^— ^ h#<D«5 
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ffivw&tjLt:** &- ztzM&Zo £tz. m*ntt*i&®.mwL4 1 o±c«*t» 

i:. T0M4 4 7 la:IH]Sl5^oT^5S0^-t'fi : 5<D^-JE|[<, GgB.i:&-3T 

Mmn.&4 4 KD&mtzKi&gntji^o %.m&4 i 5©±/§{Hjc#ATt>igtirc 

&£o ^ixSu HM£©M©&t^¥*IfcIIif?im&4 4 1 £ JEJ&^e £ 2> CDT* ^tf 

"^0 3 9 (A) <Z>«fc;5£ N ®ilit^££;*/<3/ * I TOJ&4 4 6<D*T^j**- 
5i v :©7;v^ I TOM4 4 6 i*mt&£ tiZ>ffi<DBi&lZU. *> ~*X7>>\-J * I 
TOEI4 4 6#Jfcj&£ftTL£-5. ^/ty * I TOB3I4 4 6 ®^®C:fl2Efc£*v* 

£{£T£-t*-T L£-5. ^^y^ I TO St 4 4 6ttU ;P4 

2 2 A*±xi£it)&tsJL5tzmj£1r ZZ.£±imm.X-$>Z>(DX+ -ec CPanSB*^ 
fiEcFixT L $ "5 0 d ©HUP BP ^j£«e^ V h \Fj* 

<< xDmmt-kZx, ot-ox. m*n tok4 4 7 *j&&.+*z.*Lifimmx#>* m 

*fc* 14 H^^JO-fc^tlx SH^m«g4 4 lfcV— **a4 3 1 fctJIfeSJi 

* h*—;V 4 2 2AOT7^f M£#;*:£ < ^tfl TOJW4 4 7 &JBV* 

I T0JK4 4 6(i&*I TOIS4 4 7 fci£« LT V f 
*'fc : ©«*i4#^fc^-5'«ffiC *mflZMXt*. i«ITOiR4 4 7 CD 

&mtZUi?x h^X9 4 6 2 ZBf£T2>(DX* ^*S&>W£< ttS&t* 

smm&ii&btt^. ztitA. ^nm'if->zi,^>w&iz&4 4 i%mm,x* 

SI 5 l^ifefl 

a§4 nMmh&ft*z&ft\z^^x[±m-<D&^*tt\^x*ti*<D&w*m*'T 
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«4 0 lfc x fett'2K4 1 Otitr-tUA 3 1 £^^14 1 5£C«fcoTi&« 
<DSi&fB&4 0 2 CKHHEd&StU «MtiMA4 0 2©^C»l/XttTFTy 

*I»Vvc % fg3, ^4HM0>JT-UiB^LfcSI2 2 kfl-fcftSOt» ?-^*Sn, 
Sn+ l"^£tfj£&tt<3m s Gm+l-tt, *n*> S^tfTv * * T h U 

CI ©If! 5 nMGW38 4 Hi£0!l t^§?S1- £ * /* y * I T OJBI 4 5 6 £ IB* 
I TOSS4 5 7 ttt, ^iEf* J: -5 {CPJ^C^^-=.>^fi£$ilfc*»<Z)-C&* 
fc«>. ^ii&©raj£1SMt±1S&U M^I T0JSi4 5 7 <om&tii*M*XX* * I 
T014 5 ^O^ftffitAJt&fctf^fe.oTii*. 

fct & a» ^ nau HffiiB/t * — > £ stiai? £ * . 
co^d^fiao7'^7 i -f^vhy^xsts4o i- cD»&#f&tt« m4nmm 

X-i$lWl,tzm2 7 (A) -02 7 (E) CStlg^aU H3 1 

(A) — (C) ©xgt>ftilf WTCDiftB^-ett. H3 1 (D) C** 

f X^ja^CDxa©^Cov%T, 1213 1 (D) - (T) «#JSbT'Jtti9f<S. 
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03 1 (C) T-MU TJH(WJlia»*a4-.2 1 ommizi, y 3 >Mtem&e>tjiZ 

tixuz. // 

03 1 (D) ic^1-«t-5t:> T^{PJISF^^J^4 2 1 ^J:7±Afl!lJan 
*fe*ifl£4 2 2i>£ft;£Sim£$iJgll4 2 0®&S±#:£;i I TOM 

4 5 6 (mm&xjiv*m) *m&LTZo az^-vcDnm^mAmmmtm^ 

®U Z(DmsmffiM-Ct±. X'iy* I T014 5 6 £ ■r3E*2M> H B 

= >^-TS 0 ffefc-fc, 3U1*> I TOI4 5 6 *m&Lttm* SI3 1 (D) <= 
5ti5C, h 4 6 4 £7fcfifcU* ^*iS^-=>^t*. Z.<Dls 

*J7s hT7^4 6 4 4ttfflUT^^tsr> I TOHS4 5 6 &xyf-><rtt, «3 

i (E) tzmrx^c mmmm4 4i(Dmi&?fc&i&*i)bm^mmtxjr? 

* I TOBI4 5 6 Sa-To I T OIS4 5 6 O^MffifltliS* I T 0«t 

• 4 5 7. (9|«tt2«i26*M) £JM?-*o C I T0K4 5 7 (DJ&tiSLlZ&lt 

COJ;^tU2*IT.0tt4 5 7£JBf£Lfc«. 03 1 (F) fcjj*r«fc SC* 

«fc 3 4 4 1 £J15fifc"r 

-©ST5|£i^J©&;gC^Tfc* ^4^J£0>J©fi|jS^I^«©S&IRSI5'r*C 
ti»-C#*. Fl/-<>IS^4 1 6 tZ3>^^ h-rsiS*I TOJH4 S 7tt. 

7>Kv9 I Tomtits IT03>^^ haifttfSE^fln&CM.*,. jgSfttofll 
T-liI*ITOM4 5 7ttife< T0JM4 S 6 YU*> 

mm 4 i efcmmttg^bTi^o-es hffita^^wfcv^apgja^* 

X. U >*^ hT^4 6 4^©^ttA j m< T*)^KF^<D3iy^>^ , T^<D^ 
=>^tS»i»«iVV - ^^-->y^ i K<5?Sv^*ITOjW4 5 7 
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m6mmm 

'aiSC!fi^jR$tifclfi#IT0ia4 6 8 («a{S2BJi2fi*tt)'>6fllrt**U 

Bfi£^tife7';b^-<7Aj^ipe»^5'4 3 Mm^4 6 6t^tx, ±mwmmt&mtti 

4 2 2(D=i>* 9 h*^*4 2 2 A*ftVxm.%$}tzm&Lg1iX^&* 4» 
^m^4 6 6 {±TMffidSr^^lK4 2 1©3>^^h fl>4 2 1 B**.tt K 
^-f >«R«4 1 6"C*SlWfcSa**iXlr)*. @ifR&l£4 4 It** 

TJI{R!lfc:{4sr**8fcS«i4 6 6S^Utl f U'f'>ffl«4'.l 6CS^«LT 

J: V Ji H I® J££ *Vt I > £ • 

<fc«fiS©7 fr^Thn 4 0 1 0S!&£r&i±« * 4 ©^Jt 
0lTRqa'L&GB2 7 (A) -02 7 (E) t^^Ig^at*. *3tf, £IT 
©sMT-tt. E)2 7 (E) tSt.lSO^Cff ^XS©^Coir%TJ33 4 (A) 

03 4 (a) cz^-r Tmwm®&&m4 2 v-7««4 1 

4i5<fcZJf Kp-f >f3Ct£4 1 6CffiIt5figl:3>^^ h*WV4 2 1 A, 4 2 

h"**^ 4 7 b&&J&U:£Ot'£>X hT**4 7 0 SfflHT7*5-f) AJR4 
6 0S/^-->m. §3 4 (B) t^tJ:^C» V-7gffi4 

arc* Ei34 (O c^r^-sc. Tmmmmi&mm4 2 i<D&mtiS'V3>, 
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KfbMip'6«t5±JSiB!lJiiaii|fe«lR4 2 2 4CVD»ft*^ttP VDS^rtt*. 

034 (D) C5Vr.fc'3fc:, T^(B>JJi^^m4.2 1 :&**f±JS«IJIIB 
^SS4 2 2ipt>*2>mr£1i&&im4 2 0©HM±fl:fc&;fij I TOjR4-6 8 (31* 

zwmifii toj^4 6 8(Dmj5Mz&tz-?xt>* ±&viz&mmm£.x®.misjt 

Z<D£*>tZLX I TOJBI4 6 8$:Jf^Lt^ hV7?46 2SMU 

COP&t::*. 03 2> r-^iSSn, S n + 1 —*5 £Zfj£& 

^40 2opap^^H<^?> x mmiz®m(Dtji\,wtatjiffi$£fzte4 4 1 ^^jat 

£fc> T014 6 8&e>*ZWmn.m4 4 1 I TOJBIfc^C 

zifi* ^<Dms(ommmxi±m^i tojbu 6 8#x/ty>mj*ufc7r/i>s=» 

^AhJ§16^^Jiii:o2gM*f i^mfii4 6 6C/8^*i#* &*ITOJK4«* 

S^at^tr^I T0JK4 6 8 £8ftb?t>ttfcd-Jl*C&jHfclu 
**&SI3I4 6 6 T0JK4 6 8 M£tfl£jB;<«oc &P*C# 
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m c ia m t * arc © mMEi-c & * • 

mm A 8 Otz<fc bl^ I T OBH4 41t K l"f >ffi&4 1 6 £©^6^1*6 

4 1 Il*itl4 8 O^UT KJ/'f 1 6 cm^fl5C&*£<**tTVv£ 0 

BI3 6#1) 

£<DJ;-3fc;i£fi£<B7*y-f b >)9X&tR4 0 1 ©®!3S3£f»fcJU |&4^ifi01 
T:I&BJ§LfcE!2 7 (A) -~B)2 7 (E) t: 5* TXgtfiaia Kt. A 
T<DIfcBJ3T«U 02 7 (E) CgvrxS©gtfc:fT 9lgO*C^TB3 7 (A) 

03 7 (A) t^t^aC imH4 2 1®a^ y-;*1£*M 1 4 
XIYl"{ >&m4 1 6 t«^-rS{4SC:D>^^>^— )V4 2 1A, 42 1 B& 
J£J5Jcfa«, V-XtS4 3 1i* < tVf-^SlSIrilt*fc«><07>5r!) 
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9 J7s h V** 4 7 0 5fllOt7;Kz^A^4 6 0$;t^^>^LTv 613 7 
(B) (c^-T^a £x V-7^i43K t*— *}j:V4'i^m€i4« 0 && 

HI3 7 (C) t^-f £ % iF^^^J14 2 1 OSHili*!:^ I T 
OSI4 8 2 <#*tt38HJ!2Mi«> £ff$E&-f So CCD^ITOJK4 8 2S^r 

fi&U fnSffi^Tl T014 8 2$;^-->iri / ^ 03 6C^tJ:^C v 
l^SS4 4U^tS« 

C©^7kJ£0aT-*)IS^fl^4 4 itJB«t«'C*fc9t», ig^ateca 
*iT^SM^fi£JKli££flj^Sfc«>. ^Mfc©M<Dfr^¥SfcPM5Slg4 4 1 

I TOj&#£fcSiIi3imiS4 41k Fl"f >flUt-4'l 6t©3>^^ h 
iStt* f W<*« ! IBIJj[ft»ai-C#'*-. . ■ 

t a * <o &m$m ifi ajm-c & * . 

£14 6 6, 4 8 0*V-7SS4 3 1 *<ti;r- |c3B$JF2j£L'C*n£ £13 

(A) i-SC, SF^^K4 2 0 fcTAMHIjeflUM 2 l.&£tF±M 

aR3&&jR4 2 : 2<p&arttfca^C, a^AlSCiJ: »>JBj*L& I TOjRfr&ft. 
S©JfcaiE4 4 1 £J:tf3?tttt;*)l? *fll;fre>?Bfifcl,;fc'+«*a4 8 6©^*, 
±»M«F^^gi5tJII4 2 2 ®^ffl±CMl/t*ii:V^ t«5fi*Lfclg^C 

8 6 (mn&X'iy*m) *y-7«S4 3 1 ikJ|ft*iSt»*t*C4t« 
SOT. ^©MMtOV^TttV-^^4 3 1 k^J~©^JS*r». fc*lr%«t$|J& 
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s u n<o v^ rtix & -9 x * J: 

si% m£§© Mj&tt \z x. is -r is 9 & r a a*^ s * • 

0 3 8 (B) C^tTFTtli, 3&iS£g*g4 1 0 (DmffimtZT t U 

y- mhs4 1 5. y- k&«jk4 1 3. ^-**)m5»«4 1 7 sttriErsstto 
z<DXJ*y*m&c,tjiZ>y—x<mm4 3 i:*><fcv*ig^fiS4 9 2&*gjft<**vcv> 

S&.fc* ^n&^pt:ttimK4 9 4^j:vi%8S44 1^« 
£:h,T^*o CCT- V li^m€g4 4 1 &m$i I T OJBti» 6 VY*<ZTCy 
M$?&*Cfe«»'&&*-l]&U-4 4 1«. SBai&»fll4'4 1<D3>** 
-;i'£rt-WT't>;j&m£g4 9 6 cmmftg^LT^*. IIifSmffi4 4 1 

tts ^/^;y ^m^5)^S*i^mSi4 9 6 4^tt Fl/-f >m*4 1 6CS^I1I 
LTUSfcatK TOJ^iP&^*li^ma4 4 lttKU-f >^*«4 1 6 (*> 

i4 4 114, V'-7«fll4 3 1 fcgfc3JiF.3t&^£iiTVY*fc*&. Z*V&©« 
fii'Wicttf^.'tii^ BJK«^4 4 l (mm* 
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ft J£ * * 9 - > Epjgij £ f ij^ tsiii:^^^ *-<D^' H& * BtiLT'* ft f!*&Z> 
#/i©^rii^£M^CT7K^T ft * C fcttm? STfc&i*. 

^fttfim^aai 0 0 0, a^m^5§sisnss 1 0 0 2. ^ss&isjf&i 0 04. a* 
a^^/w^^cDsft^-t^^'i o o6 v ^D-^idiiiDiai 00 ssv^^saii 

0 1 0£^A,T'MEfc£tLae *^«'?am*«l OOOtt, ROM. 

*t5. St^^fiJMlilJfS 1 6 0 2MU >p»^«4filBl«0 l 8*6©^O-* 
ffcSr3VTa^fll«4«iabTaA"r*« ^©^ii®iaS{eItt 1 0O2tt. 

^5l>tt^-5>7-i5]£S^^^tf3i:i<JT-ft?)o ^5SS6®tt 1 0 0 4iMU 
EfftlHlfSilV^— ^(H!lfflttIiIB*^*C«dt**t. 'fta't** 10 0 6 

£©«fc-5&<if5£cD^? ^sfctT. 04ic^t?aia7 , os;x^^ 194 2c 
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m4 l tc^>(f>T% /Di'x^^ i l o om sfe^agi<o^>7fp-y h 1 1 

0 2frbm&£titz&WX.ifi?>( h#4 ¥ 1 1 0 4Ol*l3f, ^©5^-1 1 

?ti?ft<D&(DWl£ZM7ii-f 2> 3&<Dm&'i*Jl'l 1 10R. 111 

og^im 1 1 oBicsi^nso ^n^ncD»s/^;n 1 1 or, 

1 i i o G&xv i i i o Btz£-*xgzm£tLtzy£t±^ tr<<*a*( ^rvxA 

1 1 1 2 tZ3J5mi?t>Jkm£tl*o ^^D^y^7i;XA1112m 
KR:fc<fctf;r;i,-B©##9 0" ffilffctu ^U-VGOTfc^ittM-r*©"?!^ 
©li&#£Edt£*U S?l/>X1 1 1 4 £aICTX* »J— >3fc^C*5— flBffc* 

042 ti^-r^— v^-;h3>k.x— * 120 oau k i 2 0 2 

1 2 0 4 »s&€*ra 1 2 0 6 k £ ttJ. 

134 3 tc^1"^— 2;* 1 3 0 0«U ^JlS!l7U-A 1 3 0 &H3t^« 
4S1304, n-^7-fH 3 0 6a$ tfH;L v -f h # * K 1 3 0 6, 
1 3 0 8\ mi, !?£ 2 <D^-;i/ FtR 1 3 1 0 , 1312. 2 o©5$te3?^<* 1 3 
14. 13 16. M7-f i;7r-7"l 3 1 8 2o05¥tt* 

314. 131 6ayt7^;i/A^i» 'J7r-ri s i 8*ju i£sa>i*J£« 

1 3 0 4 t 1 3 08i £8fM"«64TCfe-ft« 

3 0/4tt. .24fc®2M£J&13 0 4 «• 1 3 04 b© 

^*;p*Mfij*£n*. -^©^0^«t:. 04 oc^-rssft®«i oo 4. * 

*^ttC*tt£Ditta^fl!«*a3i|al«i0fl 2SMnc^^«*o 
^S*E1 3 0 4 £ftflt£h*VMglBtt; »S£^i£«©4M*ttia«M:*iU »4 

3<Dm&izteiE]&mmi 3 o 8 

EffiSttc 1.3 0 8>i&8£tt'*#% ^ UMiD-aa* 
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<D&mmijkm&(Dm*&QLi±mnmmmtei 3 0 4t^. mmm™ 
mm i 3 0 4 *w.&£ isxo&m? u-a i 3 0 2t@ttfeio$, m^^iss 

* hi£©ig£icfcj:. ^JUI^U^-A 1 3 0 2|*JK: % 1 3 0 4^ >t . 

f^O 1 3 0 6 a£tfS;tfc7>f K#W K 1 3 0 6 k.%mfr&A,T*s flfcMij* 

£t£l 3 0 4 2 #©^345 1 3 0 4 a, 1 304bO-^C, 

©$*«#7&&S*lfc:|«y * S 3 2 2 C I f 71 3 2 4$HHt 

ftTCP (Tape Carrier Package) 1 32 0^tt, 
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m * <& « a 

4»3afcTSSpin On G]assflg£Rfc<) CT^2nTl^*c:££4f a£"f SiSlK^ | 
trs^'J.a^OTt, y— h»«JIit:y ^-h^ffi*:. -£*t-f*?£tt 

> ^ ^ * £ ^ tt c i: & ft» -r * nua^/t-f * . 

5. f§:fcJg3&fctt4C:*$lrVt. 

15 1 2 V — * ij£ t= & ^2 it * V — * S ffi s 

5 t ^ r S c i: * a i: "T * ^K^ 5 ^ x • 

6. 6f5lt3l3^S5<Dorn<PiZ*V%T. 
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9. m&mi7bM6(D\,\-rixfrtz&^T* 

1 0 . m&m 1 9 ©V^*liPC43^T, 

1 1 . 1 0 iZzfeWC* 

> *IT 1% * C t £ ft WLt t * SfJK^-f 
1 2. If^Jg273S9<OV>mx>»(r*jV%T. 

1 3. 2C*^t, 

14. m i Tim 9<Dv>rti*ci5UT* 
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1 6 . m&m 1 4 iz&wx* 

17. tt&jRl'6g:&»vC«.'' . ' 

1 8 . I^^JS 1 3 73M 1 7 ©V\m<Pt:^V\T. 

Kfc3i«tt^ /.t » * j§a * $ & c M-r z z t. £<&wlii r a sm^/t-f x. 

19. Sl^Jfl 1C*^T, 

BugBU^^'f ^^^^^F^lIK h^^^^^-CfeSC iiS^afcrSPflR^ 

2 1. IS^c3® 2 

buib^- * ^ iz n.m.$}<zwtm£ tub v-* sa*s£. 
X. 

2 2. ^$«2 1C^t, 

23. ^3cJ12 1 *fctt2 2C*WT, 
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z >*-;i<£fri>Tx taEy— ^^Huis Ku -r >fg^«z^ix-enm^fly 

Sft £ ft 5 d i: f * &JBS^;W * c 

2 4. 6§5lcJg2 3 C^WC* / 

2-5. 8*«2 3*fctt2 4C«*»t, 

2 7. 5 *fct±2 'ftCfetvC* ' 

2 8 . m &m 2 5 *fctt2 6 il43Vvr* 

a ux v% * ^ h ^ ®mt -r * sna^/^-r 

2 9. ^35^2 5 75M2 8©V>rixiPfc4n>T* 

£ nx ^ * c t * ®m t + * mm*/ u 

3 0. m&m 25M28 o^rn*i:*^T, 
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3 1. tf#J®2 3fcfcWC* 

£ fl* U X Iti IS V - * t M £ & tt* *U 

3 2. £S$fi2 3C^t v 

±{3 mm?— * i: HJi-c^dfc* ft s tutB^iMt*^ * * m&mtf h *u 

iuSB^Ste;*^ * ^M{i^5BTMM^f^a^^^ft^2 <D3 >^ ^ K 
3 3. Eg^Jll 9 75S3 2©^rft^CIB«©^«^>W X**0^il3fe7 ,> ^ 
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SSpin On Glass|g£|Sfc<) £ff$J*:r Slgt, 

£ * -r s c i: s ft &t -r a mmr* * * <owmxm. 

3 6. SS*^3 5 ttH^X. 

si— n sfts^v?-* ^ tf m&m * mi i dsts Ji c r * sb i xs 

3 7. jS«^3 6C^V^v 
liyiBSg2XfI&c:. t5I2^1 CD&mm& )) b&&tzxmtamm£n2 (Dt&mm 

3 8. m$m3 7C**vc' v ' 
ttifBIg 2 O^jjiat U -If — (i^ > 77z-;i/ttH«tSii:* 

3 9 . 'Ut&m 3 5 Cisvvc % 

1 ©i«iMgi^iftbT^y3>^iia$B*r*^2xai:* 
sir sb^ >; 3 > # tz & £ -b-t mrss/ •> =j > *ss<*:ja£jg**<r& 
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